In this cross-sectional study, 90 febrile and 90 non-febrile children aged more than one month, we found no association between fever and pyuria in children older than one month.
Introduction
Overally, fever is the most common patient's chief complaint as the reason for visiting a pediatrician or family physician. Fever in children is generally defined temperature higher than 38°C using rectal thermometer and temperature higher than 37.8°C using oral termometer or temperature higher than 37.2°C using axillary termometer (1, 2) . The most common cause of fever in children is infections. Common viruses and bacterial diseases are the most source of fever in children (1) . Fever can be also caused by tissue damages due to burns, malignancies, medications such as amphotericin B, inflammatory diseases, or even metabolic disorders (2) . Urinalysis testing is one of the first evaluations that is performed for the suspected children. A urine analysis that shows pyuria suggests an infection, however sterile pyuria may also be associated with urethritis, vaginitis, kidney stones, glomerulonephritis, and interstitial nephritis (4) . Pyuria in children is referred to WBC more than five in any high-power field (HPF) microscopy (3) . Pyuria without bacteriuria is called sterile pyuria. WBC excretion in urine is a indicator for inflammatory or infectious urinary tract disorder. Systemic inflammatory diseases such as Kawasaki are also identified as other causes for pyuria (4) . Structural and anatomical abnormalities of the genitourinary tract can also cause sterile pyuria. In particular, attention should be paid to hydronephrosis, polycyclic kidney, vesicoureteral reflux or nephrocalcinosis. Pathologic kidney diseases such as papillary necrosis, sickle cell nephropathy and diabetic nephropathy are other causes of pyuria. In addition, tubulointerstitial disorders such as interstitial nephritis, lupus nephritis, and kidney transplantation may also lead to pyuria.
Objectives
This study was conducted to investigate the association between fever and pyuria in children for better controlling of fever and pyuria as the common findings in children.
Patients and Methods

Study design
In this case-control study, 90 febrile cases aged more than one month who were admitted to the pediatric ward of Hajar hospital in Shahrekord without causative reasons for pyuria were included. Additionally, 90 children with the same range of age who were hospitalized without fever and other underlying causes for pyuria were selected as the control. Patients in two groups were matched for age and gender. All patients were physically examined and then, the urine specimen was taken and immediately sent to the laboratory for complete urine testing and culture. After urine sample collection, those with normal urine test continued the project, but those children with the evidence of pyuria were assessed regarding to, urine culture, determining blood urea nitrogen (BUN)/creatinine (Cr) and urinary system sonography. Each patient with pyuria was also examined by nephrologist to ensure that other causes of pyuria were be excluded. If necessary, additional tests were carried out too. In children with at least one of the causative factors, for pyuria the case was excluded from the study.
Ethical issues
The research followed the tenets of the Declaration of Helsinki. Written informed consent was obtained from parents of participants. The research was approved by the ethical committee of Shahrekord University of Medical Sciences (# IR.SKUMS.REC.1395.292). This manuscript is adapted from a doctoral dissertation in medicine (#registration code 1215) by Pouria Hemmati.
Statistical analysis
For statistical analysis, results were presented as mean ± standard deviation (SD) for quantitative variables and were summarized by absolute frequencies and percentages for categorical variables. Normality of data was analyzed using the Kolmogorov-Smirnov test. Quantitative variables were also compared with L test or Mann Whitney U test. For the statistical analysis, the statistical software SPSS version 16.0 for Windows (SPSS Inc., Chicago, IL) was used. P values of 0.05 or less were considered statistically significant.
Results
In this study, 64 cases with pyuria were excluded due to the presence of other underlying causes for pyuria including positive urine culture (40.6%), dehydration (14.0%), kidney disorders (6.25%), renal stone (9.3%), or vesicourethral reflux (15.6%). The mean body temperature in febrile and non-febrile groups was 38.69 ± 0.05°C and 37.09 ± 0.03°C respectively (P < 0.001). The mean WBC count was also 4.03/HPF in febrile children and 2.12/HPF in control group with no significant difference (P > 0.05). Overall, 6.7% in febrile children and 2.2% in control group had pyuria without statistically meaningful difference (P > 0.05). However, no association between the presence of pyuria and type of the disease was detected (P > 0.40) ( Table 1 ).
Discussion
As the first result, pyuria was revealed in 6.7% of children with fever and 2.2% in non-febrile group without significant difference. In a study by Turner and Coulthard, moderate pyuria was found in 43.0% of patients with fever and only in 6.0% of those without fever. While severe pyuria was revealed in 9% febrile children group and 0% in control group that was significantly difference. This difference in the results within the studies of Turner and Coulthard could be due to the difference in the criterion of defining pyuria (pyuria was defined over 10 × 10 6 leukocyte/L) (6) . In a study by Hooker et al, 28% of febrile patients and 30.7% of non-febrile patients had pyuria without difference among them, which is comparable to our study (5) . Similarly, in the study by Oikonomou et al (8) , pyuria had no significant difference in febrile and non-febrile patients which is in accordance with the results of our study. In the study of Sharif et al (7) , the correlation between urinary leukocyte count and fever in patients with urinary tract infection was very weak. In this study, the mean number of WBCs in urine was also measured by different diseases. But the count of WBCs did not show any meaningful association with the type of disease.
Conclusion
In this study, pyuria was compared in two children groups with and without fever. The mean body temperature in the febrile group was 38.69°C and in the non-febrile group was 37.09°C. We found, no significant relationship between fever and pyuria. In the febrile group, the mean number of WBCs in the urine was higher (4.03/HPF) than the non-febrile group, (2.12/HPF), however no significant relationship between fever and WBC count in urine was detected.
Limitations of the study
Correct collection of urine specimen was potential limitation of this study.
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